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'I[.:lll:ing the Chl Dexclhine

Ihe Litah IZ:-.'llI-:-|:|-.'.|| SUrvey 15 em-
barked om a long-term mission to halt
and possibly even reverse the decline of
cil production in Utah

Im less than 10 years, Utah's produc
fon has -.‘|r||31|.-:'|| more than 47 percent
and continues to decline as much as 7
percenk .:11'|1'.|.|I'|:.' | bz T.ﬁ-.:llir.!'. lowas of
b and taves has beon devastating o
the state’s principal oil-producing coun-
i of San Juan, Duchesne, Summdl and
Liinta. In 1985, the peak produoction
vear prceding the collapse of the
world oil price, Utah produced nearly
41 million barrels of oil, or over 112, (0K
barrels per day. The value of oil sold
that YEAT Wiks aboat 2986 million (in
1984 it actually exceeded %1 billion)
This was enough to make Litah number
11 among all states im oil production.

Im 1943, F"I-\.H.i.l.h thon amounbed o less
than 27 million barreds, or &0 barrels
per day, which sold for a total of 3380
millicn,

I‘."ll'in!_'. thie same _,-u,"ri-.'-.i 1I'I1]'|||r|-|'|| ol
rose bo over 5 percent of L5, con-
sumption, the highest percentage in our
higtory. | his -.-'.'|-|--.i.|.-|l|.'|'u|1':|-. & 0n FoF-
elgn odl is a major contributor to the
LI5S, balance of payments problem and
makes the country even more vulnera-
bl ko CTHTEY blackmail than .|||1'||'|;'_ thix
1973 ol embargo.

T address this problem, the UGS has
assembled a Arst-rate team ol '|1|~1r|:i|*--
um geologists with extensive oil indus-
iry background to help ensure the eco
nomic vitality of one of Utah's largest

The Director’s
Perspective

by M. Lee Allison

and most important industries, The
LGS program is multifold: cooperative
field demonstration propects with pro
ducing oil companies; jpint efforts with
counties and state agencies to identify
and promote new |-'-.E1|-.'-r.5.ri-:'\-|1 amid -
veloprment targets: and an aggressive
|1,'|_'.|1;'||I..|||_|":|.' transber program o get
mew deas, comcepls, and technigues
into use as |,|1,:i._'L!:.' as wesible |'I:I.' both
industry and government.

[rn the Ulnta Basin, the UGS is teamed
with three oil COMPATIE, i mumbeer ot
oil field service COMPanies, and univer-
sity researchers to find better ways to
complete oil wells in the giant Bluebell
field. Reservoir engineering analyses
by thie LGS team tound that as little as
24 percent of the original oil-in-place
is being rocovered by wells in the field.
Nationally, 15-30 percent is more bypi-
cal. By the summer of 1995, we hope to
put our ideas to work in revitalizing
twior Bluebell wells operated by Chimex
Energy of Bountiful, Utah. Ultimately,
il we can just double the recovery fac-
tar in basin wells, Utk could see an
additiomal 500 million harrels of odl
pr.ulu-.w.,l thint '|11r:I|I otz b Lokt

behind and lost

In the Paradox Basin of San Juan Coun-
ty, thie LS T|"|.'~'I'I||:l.' initiated a CosIpeT
ative project with an independent ol
COmpany, Harken Southweest. on small
“algal-mound” (reef-like fealures) type
oil fields on the Navajo Mation, [t has
birn estimated that as much as BS per-
cent of the recoverable oil is being lefi
behind in these fuelds, The LS
Harken I."'-!F'III.'Ih]III.'I will il'l'lF""It'l'l'll.'l'll:
and evaluate a water or carbon dioxide
to drive out additional odl from
one of five candidate fields. If we can

“Flessed
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Rocky Mountain Gas Reservoirs -
America’s Natural Gas Storehouse

by Thomas C. Chidsey, [r.

he Rocky Mountain region
I may hold as much as 35 and

120 trillion cubic feet (TCF) of
proven and potential natural-gas re-
sources respectvely, These numbers
attest to the tremendous potential for
increasing recovery from existing
reservioirs and finding new reserves.
Mew pipeline construction, drilling
and recovery technology, and
coalbed-methane development make
the future look bright for Rocky
Mountain gas, especially in Utah.
Cruring the past two years, 30 of the
31 companies new o Utah have initi-
atedd feld dd,-l.'l._'l.l,r].'u'l'm:l'lt s L'!l::].'r'll.:l-
ration programs for gas,

To assist with the exploration and
development efforts of the petroleum
industry, the geological surveys of
Litah, Mew Mexico , Wyoming, and
Colorado produced the “Atlas of
Major Eocky Mountain Gas Reser-
voirs” and an accompanying data-
base. The major gas reservoirs, plays,
and play suites in the four states are
identified and described i the atlas.
A gas reservodr is a single, discrete,
subsurface laver of porous and per-
meable rock storing gas and for oil.
The atlas defines a major gas reser-
viir as one which has produced over
3 billion cubic feet (BCF) of gas as of
Jamuary 1, 1991, For example, the
Tertiary-age (62 million years old)
Green Kiver Formation in the Uinta
basin of eastern Utah is a major Utah
oil and gas reservoir. [n the Bluebell
firld of Duchesne and Uintah coun-
ties, the Green River Formation has
produced over 130 million barmels of
oil and 160 BCF of associated gas

(associated gas is gas
produced with ol
There are 64 major gas
reservoirs in Utah.

A play is group of
Major reservoirs in a
peographic area with a
common stratigraphic
unit, rock type, deposi-
tional environment or
structural setting, amd
hvdrocarbon-trapping
merchanism, For exam-
phe, the Jurassic-age (180
million years old)
Mugget Sandstone play
in the Utah/ Wyoming
thrust belt represents
the most productive gas
play in Utah, having
produced over 1.2 TCF
of gas — most produc-
tion coming from the
glant Anschutz Ranch
East field in Summmit
County. The smallest
play in Utah, the Trias-
sic-age (230 million
vears old) Dinwoody
Formation play, is also
in the Ltah/Wyoming

! Tt Wy Crma 12 |
CACFECD Faln == THI |
.'I "!"::- I.-:VI:I.IIII:D.-"-—
j i L
ey 61 7 e W Do
wenenco. | L ) Lo 1Puintm:
g ‘}F I.‘_.u\‘lnl‘—-.u E-f'f'
A /{m_m- bt (
e .-'"I,ﬂ r...--" 7 Halw -
BOEGEN L0 ,:;:.-""'ﬂ-l B i

i Ay

The Nuggel Sondstone pliny (ahded ) o off and g fefds
feodid arees) wvich prodice froe the Neggpe! Sandstone in
the Libah) Wipestingg fhorust Belt, Mujor Srrust frdts are
dislfrend where approximaate (feeth indicate fanging oall)

graphic age or basinal /tectonic set-

thrust belt. The play consists of one
reservoir tapped by one well in one
field, Hogback Eidge field (mow
abandoned) in Rich County, and pro-
duced only 5.5 BCF of gas. There are
23 major gas plays identified in Litah,

A play suite is a group of plays in
broad geographical areas sharing a
common geelogical theme. Play
suites may have a common strati-

tings. For example, the Utah/
Wyoming thrust belt play suite con-
Eaims seven major plays representing
3% of Litah's gas production, Eight
play suites are identified in Utah.

Mew Mexico has produced the great-
est amount of gas in the Rocky
Mountains, primarily from Creta-
CEOLLS-A g (130 million Viars old}
reservoirs and plays inm the San Juan



2

Wik Colarads (7,943
1585

[1.5635)
Y
A%

mmmmmmmm

mmmmmmm

Ulah (4,000

S1% Pl Moo | 100581

I
Tkl mr:llun'ﬂr'm'_pm Il.ln'.vdrirrl'nm s af
farpaary 1, 79597 {in BCF).

basin in the northwestern part of the
state. Mew Mexico is followed in
total gas production by Wyoming,
Colorado, and Utak. Three-fourths of
all production is nonassociated gas
(gas produced without odl but it may
include natural gas liquids such as
condensate), indicating the high po-
tential for natural gas in the region.
Reservoirs which produce nonassoci-
ated gas typically contain significant-
Iy larger gas reserves than those
which produce associated gas,

Statistical analyses of the data com-
piled from the reservoir database in
the atlas targets the age, depositional
environment , reservoir rock litholo-
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DHstrituckon of gua production Iy gealiog-
i e af tiee reservairs i e four shales
fin BCF). PAL = Paleocens; TER = Ter-
Furvey enadifferelinted: CRE = Crela-
ceons; JUR = furassic; TRI = Trinssic;
PER = Permian; PEN = Pennsyltoanian;
MIS = Missssipydan; ORD = Ordoan-
clan; ANR = age wat reported

gy (rock tvpel, and trapping mecha-
nism for exploratory and enhanced
recovery efforts. The majority of the
gas production in the four states
comes from Cretaceous-age reser-
voirs. Im Utah, the Frontier Forma-
Hon, Ferron Sandstone, Dakota Sand-
stone, and Mesaverde Group are the
major Cretaceous gas reservoirs.

Mearly half the gas production comes
from rocks deposited in a

deltaic/ shoreline environment. Cther
important sources include shallow
shelf (marine carbonates), fluvial
(river), and eolian (sand dune) envi-
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ronmenits, In Utah, most gas produc-
tion in the Uinta basin comes from
fluvial-deltaic deposits in the Ter-
Hary Green River and Wasatch For-
mations, and the Cretaceous
Mesaverde Group, In the Paradox
basin, all Utah production comes
from shallow-shelf deposits of the
Mississippian-age (360 million Years
ald) Leadville Limestone and Penn-
sylvanian-age (320 million years old)
Paradox Formation. In the Ukah part
of the thrust belt, most production
comes from eolian deposits of the
Mugget Sandstone.

Oher 87% of the gas in the four states
is produced from clastic rocks, prin-
cipally sandstones (clastic rocks con-
sist of fragments of rocks that have
been moved from their place of ori-
gind, Other important rock bypes in-
clude limestones, dolostones, amd
coal , In Uitah, most of the gas pro-
duction in the thrust belt, Llinga
basin, and Uncompahgre uplift
comes from sandstones. In the Para-
dox basin, gas production is from
limiestones and some dolostones. Gas
production from coal (coalbed
methane) has been established in
LUtah near the town of Price, Carbon
County (see Survey Notes, v. 25, no.
34, p. 13-15).

Ower 30% of the gas produced in the
four states accumulated in strati-
graphic traps with the remaining

SURVEY MNOTES

equally divided between structural
and combination traps. A strati-
graphic trap is a hydrocarbon trap
formied when the reservioir rock is
terminated by nonreservoir rock
{such as an ancient river sandbar sur-
rounded by shale) or a change of
porosity or permeability within the
reservoir rock itself. A structural trap
is formed from folding and /or fault-
ing of the reservoir rock. A combina-
tion trap is partly stratigraphic and
partly structural. In Utah, all of the
thrust belt gas production comies
from structural traps. In the Uinta
basin, 65% of the gas is produced
from stratigraphic traps and 35%

Lirminsbormes (2942} - ~Cisal (20
= an%
Lither
Dodiwbomass (T 8540 Pbart Reparrtend (551
[ L=

e Clawtics |38, 485)
. o3
Dvistrilim tion of gos production by reser-
r ﬁr.l'n'.\’.:lg_l.l in Mar four states (in BCFL

from combination traps. In the Para-
dox bagin, 90% of gas is produced
from combination traps, 7% from
stratigraphic traps, and 3% from
structural traps.

The *Atlas of Major Eocky Mountain
Gas Reservoirs” and statistical analy-
s¢s of the database compiled for the
atlas, provide a quick butl accurate
understanding of the reservols, play,
and play-suite characteristics in Utah
for petroleum geologists. Other po-
tential users of the atlas include (1)
utility companies and manufacturers,
(2} pipeline companies and gas
processors, (3 bankers and investors,
and (4} petroleum engineers, land-
men, and economists.

The “Atlas of Major Rocky Mountain
Gas Reservoirs”, including 10 plates
and the database on diskette, may be
purchased for 585 plus tax at the
Ltah Geological Survey or ordered
from the Mew Mexico Bureau of
Mines and Mineral Resources, B
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Results of the 1993 Low-temperature
Geothermal Assessment Program in Utah

by Robert E. Blackett

Summary
The new

database for Utah (UGS Open-File Report 311) contains data

aammtplmumﬂaaﬂemdmvdlh{nmﬂmndmﬂﬂhﬂhﬂmm:

It is comprehensive and accessible through personal computer to provide detailed geothermal information. It
contains 964 records on 792 wells and non-proprietary

derived from available

record has 35 data fields and includes the location of the well or spring, temperature,
ical constituents, Hh&hwmm&mdupﬂmdguwﬁmﬂﬂmw*hﬁﬁlﬂiﬂh
the database but will be incorporated as the OFR is updated.

he Utah Geological Survey
(UGS recently compiled a
database with information on

thermal wells and springs in Utah as
part of a 10-state, L.5. Department of
Energy (DOER program. The data-
base. which contains 35 data felds
and includes 9954 records for 792 weell
and spring locations with tempera-
tures of 20°C (68 Fl or more, is avail-
able to the public in UGS Open-File
Repart 311. It is comprehensive and
personal-computer (PC) ortented to
provide users with ready acoess to
detaled geothermal information on
LUtah. The Geothermal Drvision of
DOE initiated the Low-Temperature
Crepthermial Resources and Technaol-
OEY Transfer |:'r|,r;.:r.||:|:|. Fl_:-llnwu'.H a
special appropriation by Congress in
1991, to encourage energy Conserya-
tion through wider use of lower tem-
perature geothermal resources. Low-
I!-:':!l'li'll.'r.il:url.' F_-e'l.1l|\|.'r||'|.|| resSOurces
e be vised dlr{m‘l‘l:-,' for :-:]_1._1.;1_'-I‘H:.:||-
ing. in imcdustrial procisses, and for
geothermal {ground-source) heat-
pumips. The Oregon Institute of
TL'L']'IJ'IL:-IA.'IH!-' (CHT), the Uiy -:'lr-ilfn.' ol

Utah Eesearch Institute (LILEL, and
the Idaho Water Resources Research
Institute organized the federally
funded Program and enlisted the
help of 10 western states to carry out
the first phase of the program. For
this phase, the participating state
agencies inventoried thermal wells
and Springs. The LGS E'-vrfurnmﬂ
this inventory for Utah,

In the early 1980s, the U5, Geologi-
cal Survey (USLSE compiled the Hirst
comprehensive database of geother-
mal wells and springs in Utah as

part of a national geothermal assess-
maent, The data from this assessment

were incorporated into a main-frame

computer system called
GEOTHERM. GEQTHERM received
data until it was taken off-line in
1983, The UGS compiled the Utah
data for GEO-THEREM and published
a state geothermal resource map in
cooperation with DOE and the MNa-
ticnal Oceanic and Atmospheric Ad-
ministration. The map listed about
R0 weills and -.F:Iri|1-_|_:5»: included in
GEOTHERM, showed heat-flow in-
tormation, and outlined areas ot

e

sources through 1992,
mmﬂ#

prospective value for geothermal ex-
ploration. The map also showed nine
Krnown Geothermal Resource Areas
(KGRASL a classification for federal
leasing based on competitive inter-
ests and /or geclogic criteria, Since
1980, only three of these areas (Cove
Fort-Sulphurdale, Roosevelt Hot
Springs, and Crater Springs) still re-
tain the classification of KGRA. Mot
since the national geothermal assess-
ment was completed in the early
1980= have new geothermal-resource
data been compiled.

Phase one of DOE's Low-Tempeta-
fure program focused on replacing
part of GEOTHERM by building a
new database primarily of low- and
moderate-temperature genthermal
solrces for use on personal comput-
ers. For Utah, building this mew
database involved: (1) identifving
sources of peothermal data; (2) de-
signing a database structure; (3) en-
tering the new data; (4) checking for
errors, inconsistencies, and duplicate
records; (5) organizing the data into
reporting formats; and (8} generating
resource maps of Utah showing the
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locations and record-identification
numbers of thermal wells and

springs.
Geothermal Areas

Low energy costs in Utah have con-
tributed to the relative slow growth
of geothermal energy usage in the
state. Presently, electric power is gen-
erated at the Roosevelt Hot Springs
KGEA (26 megawatts) and at the
Cove Fort - Sulphurdale KGREA (13
megawatts) in Beaver County. Com-
mercial greenhouses that use thermal
water for space heal operate al New-
castle in Iron County, and at Crystal
Hot Springs near Bluffdale in Salt
Lake County. Several commercial re-
sorts use geothermal water for heat-

ing swimming pools, small space-
heating applications, and therapeutic
baths. Ome of the newer develop-
mients using low-temperature geo-
thermal water directly i= & commer-
cial scuba-diving and aquaculture fa-
cility near Grantsville in Tooele
County. A similar development is in
northern Box Elder County. Many
undeveloped thermal springs are
used informally by recreational en-
thusiasts for therapeutic bathing,

Ltah encompasses parts of three
major physiographic provinees — the
Colorado Matean, the Middle Rocky
Mountains, and the Basin and Eange
Province — each with characteristic
landforms and geology. The Basin
and Range - Colorado Plateau Tran-

Principal geotbermal springs (50, wells (W), and @rees (A) inlltak,

M. MAME TYPE
1 Uddy, Belmont 5
2 Cryatal Madsen 5
3 Ligthe hen 5
4 Stinking 5
5 Chesapeak w
f Utah 5
7 Chaden 5
H Hooper 5
Q Becks S
1n Wazatch S
11 Crystal Bluffdale A
12 Midway A
15 Saratoga 5
14 LCastilla 5
15 Third Water 5
1 Cashien Valley 5
17 Bonneville DBW 3 W
15 Bluer Lake 5
19 Wilson Health -

20 Abrabham, Crater 5
21 Meels KR W
2¥ Meadow-Hatton 5
2% Monroe-Red Hill A
24 Jaseph ]
25 Cowe Fort A
2 Boosevelk A
a7 Thermao A
2B Wood s Ranch W
29 De Armand W
a0 Mewcastle A
&) Veyo 5
3z Dixie, Pah Tempe S
A% Split Mountain 5
34 Ashley Valley W

5

sition fone (the “Transition Aone™)
extends through central and south-
western Utah, and contains phyvsio-
graphic and geclogic features of both
the Bazin and Range and Colorado
Plateau provinces, The higher tem-
perature, larger geothermal systems
in Utah are clustered in the Basin
and Fange and Transition Zone, they
exhibit high heat-flow relative to the
ather provinces, The worldwide av-
erage conductive heat flow to the
earth’s surface is about 61 milliwatts
per square meter (W™ for the
continents. Typical values for heat
floww im the Basin and Range Provinee
vary between 80 and 120 mWm?~,
The Colorado Plateau and the Mid-

Conbinnad on pige 15 ...

DISCHARGE ESTIMATED RESERVOIR  DEPTH.m  DEVELOPMEMT
TEMF. T FLOW, L /min TEMPF, 'C

53 00 55-410 — resort
56 3,604 Al —_ resorl

42 1,700 5080 — THTE

45 18] F0-4H0 — T
T 150 080 153 unknowmn
58 121 F0-100 — greenhouses |
] al Th=10] — T

& — S0-120 — unknowmn
Ra — 1000 — LT

42 240 50491 —_— TR
58 - Q120 — greenhouses
45 180 T0=T5 — resort

44 Tl =110 Tesort

40 = 501-900 —_ TR
] - 5= 11K} —_ TR

1 —_ HI-710 —_ THAE

BE —_— ) unknown
24 — S04 — A
35 — 351X} — TR

H5 121X} D150 —_ FETRIRTE]

HCFT .- AN &1 abandoned

h3 Al Fi-120 — mone

2 S4i) 130 — resort

03 141 G150 — none

150 — 180-225 K | electric power

240 - 2p0-290 2 EA0 electric power
i) 4i1-70) 140-2000 —_ none
7 -— 110-120 al none

149 1765 3750 unknown

% - 140-170 150 greenhouses
1] 3% A0-611 — re=ort

42 18,00] 51400 _ resort

£l 1 20} — nonge
] — 1.7 none



Energy News

Welcome to the 90s!
Is Tar Sand Development Part of Our Future?

by Roger L. Bon and Charles E. Bishop

hat a ditterence a decade

muakes. [t has been almost

10 WEArS since the last of
several abbempds bo ]'ITI.'\li.II.I.I. e ol from
the tar sands at Asphalt Ridge near
Vernal, Utah, The only activity since
that time has been mining the tar
sand for road repair and paving ma-
terial. The problem is not availabili-
by, but the cost of methods to extract
the hyvdrocarbon, The outlook may
have improved recently, however,
with the development of a new pro-
ject at Asphalt Ridge. Buena Ventura
Fesources, a subsidiary of Crown
Energy Corporation, completed test-
ing of a 100 ton-per-hour demonstra-
tion plant for hydrocarbon extraction
in June 1994, This superseded a
smaller pilot plant which operated
sucoessiully in 1992,

[n December 1994, Crown Energy
announced permitting of a commer
cial facility which will produce 3,000
to 4,000 barrels of oil per day at an
estimated cost of 39.00 per barrel.
The projected rise in oil prices
should have 3 F"Ib‘-.“l\.'-\,,' offect on the
viability of this long-awaited devel
opment. Advancements involving
the recovery of this vast, non-con-
virlional CIETEY resOurce will b ool
hignlr'h.'.llll benefit bo the local and
state economy

Asphalt Ridge is 15 miles long,
trends northwest, and is located
three miles west of Yernal, Utah. Its
I1|1|:IIr|'I”_'¢' CHOC T I1'|H -.'I!'\-I."I'I..'I“ I'I..'I:"\- An |.'|i|
COMEe it |:-f I.IF'| |I!' 2;-' .I'l'\. 'u'I'illll'I'Il:' d!'-l.l.
14%% by weight, and resource esti
miates exceed one billion barrels of

B Ventnrs Resouroes demorstration pant,

ml. This tar-gand L!L,'E"Ihi' 5 one of
the la rigest of the 27 knoawn dn._'plhil'u
in the Uinta basin, which range in
size fromm less than one million to
pwver theee billion barrels of in-place
el Asphalt Ridge is also the most
accessible of Ltah's large tar-gand
deposits, Tar sands are contained
within bwo sandstone-siltstone strata
exposed for about 12 miles along the
ridge. These strata are in the Tertiary
Duchesne Biver Formation, which is
currently being mined, and the un-
derlying Cretaceous Rimrock Sand
stone Member of the Mesaverde
Group.

The oil-bearing part of the Duchesne
River Formation varies fromm (-300
feet thick, whereas the Rimrock
Sandstone varies from 2ero to ap
proximately 100 feet. The two as-
phalt-bearing zones are commonly
separated by as much as 200 feet of
barren rock. Some of the oil-bearing
deposit is near the surface where it is
easily recovered with surface-mining

SURVEY MOTES

equipment, but most is deeply
buried amd sall reuare alternative

recovery technigues

Buena Ventura Eesources began test
ing their patented cold separation
process for removal of oil in 1992
T.I'll' I"FIZIL'\I!“'\-‘\ iI1L'II‘] L =] I'I'Ii'\iI'IH raw Lar
sand with & dilwent o soften and
separabe the oil from the sand, then
mixing with water to separate the
sand from the oil-diluent mixture.
The water is filtered and recycled for
further use. The sand is subsequently
separated from the mixture, cleaned,
and disposed of. The sand waste is
reported to be #9.6'% oil free with a
mcisture content of 10 to 15%. The
oil-diluent mixture was sent to a re-
finery in Salt Lake City for testing
and analysis; one ton of raw material
vields about 172 barrel of oil; the
quality is ideally suited for process
img into an asphalt product or into
numerous petroleum- based prod-
ucts including gasoline. B
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Utah’s 1994 Coalbed Gas Developments

by David E. Tabef

ignificant coalbed gas develop-
Sml:nt i% oocurming in central

Utah that could eventually lead
this mew gas source to account for
more than 25 percent of the state’s
production. Although a few coalbed
gas tests were made in the 19805, sig-
mificant interest blossomed in the
19910 with six companies involved,
This article summarizes the publicly
announced exploration, production,
and leasing activities of these compa-
nies (in alphabetical order) during
[

Exploration for natural gas associat-
ed with coal beds began in the late
19705 in Mew Mexico and Alabama,
and has only recently expanded to
include some areas in central Utah.
Cosalbed gas forme during the
process of coalification and, unlike
the gas in conventional reservoirs, it
is trapped in the molecular pores in
the coal. The gas is produced by re-
ducing the hydrostatic pressure by
pumping off the water contaimed in
the coalbed. Disposal of the water
produced with the gas can be a prob-
lem inm some fields. Coalbed gas ac-
counted for two percent of the LS.
natural gas production in 1991 and
has been increasing steadily,

Anadarko Petroleum Corporation
continues testing the gas-production
capability of Cretaceous coals in vari-
puis parts of the Book Cliffs and
Emvery coal Belds. Anadarko staked a
mew best well, the Matts Summit Fed-
eral 12-A1, to the west of the Castle-
gate field in the western portion of
the Book Cliffs coal field. This swell
will be drilled to a depth of 3,800 feet
b it Blackhawk Formation coals
and sandstones, In January 1994,
Anadarko purchazed a lease for 475
acres of federal land in sections 24
and 25, T_ 11 5., B8 E. (Salt Lake
Bagalime) at the west end of the Book

Cliffs coal field. Anadarko’s biggest
move was the purchase, effective
August 1, 1994, of PG&E Resources'
interest in the Castlegate coalbed gas
fickd. That transaction included
PG&E's 16,300 net acres of leases and
26 coalbed gas and disposal wells,

In the Emery coal field, Anadarko
continued development drilling
north of Price near bwo succesaful
wells completed during late 1993, the
A=1 and B-1 Helper, These two wellz
produced 10 and 3 million cubic feet
of gas respectively during testing of
the Ferron Sandstone Member of the
Mancos Shale before being shut in.
During the summer of 1994, the US,
Bureauw of Land Management (BLM)
completed an Environmental Assess-
ment o permit Anadarko to drill
four new wells on leases covering
parts of five sections in T. 13 and 14
5., K 10 E, In Movember 1993,
Anadarko was the successful badder
on a 1,387-acre federal oil and gas
lease tract that lies to the southwest
oof River Gas Corporation’s current
Drunkards Wash project area. Mo
mewe drill holes are staked on this
acreage. In April 1994, Anadarko
was the winner at a state lease sale
for an B0-acre tract to the northeast
oof the Drunkards Wash gas field,
mar Price, Utah.

At the southern end of the Emery
coal field, about three miles west of
Emery, Utah, Anadarko completed
the A-1 Ferron-Federal to test Ferron
Sandatone coals, Cores were taken
from 249 feet to 3,008 feet, but the
well was abandoned in March 1994
and no test results have been re-
leased to date.

Cockrell Oil Corporation was the
initial discoverer of the Castlegate
pas feld north of Prce, Utah, How-
ever, since selling its interest in that

field to PG&E Resources in 1993, the
company has not conducted any new
exploration nor has it announced any
new plans for future coalbed-gas
fests in Utah, The company did pur-
chase 1,900 acres of new federal oil
and gas leases in the southwest quar-
terof T. 125, K. 9E.

EFGE&E, Incorporated, a corporation
based in Price, Utah, has filed notices
of staking with the BLM for three
wildeat wells near the Carbom-Emery
County line, The objective of these
wells was not disclosed, but the
wells are located within the River
Gas coalbed methane Emvironmental
Impact Statement (EIS) study area,
and likely will test Ferron Sandstone
coals. No activity has occurred at the
Scorpion 1-23, Capricorn 1-27, and
Pegasus 2-27 sites as of the end of
154,

As of the end of 1993, all 25 PGEE
Resources Company wells were
completed and the major construe-
tion of the gas distribution and pro-
cessing facilities for the Castlegate
coalbed gas field had been complet-
ed. The wells, shut in during con-
struction of the processing facilities,
were brought back inte production
in March 1994, Production from 24
wells during March totaled 32,259
thousand cubic feet (Mcl) of gas and
212,708 barrels (bbI} of water. During
the months from April through July
gas production from the 24 wells in-
creased steadily from 36,962 Mcf to
52,509 Mcf. Meanwhile, water pro-
duction from the wells decreased
froam 176,392 bbl in April to 150,902
bbl i July, The average daly pro-
duction per well in the Castlegate
gas field during July was 73 Mcf of
gas and 240 bbl of water; daily well
production ranged from 4 to 170 Mct
of gas, and 0 to 590 bbl of water.
PG&E sold its interest in the Castle-



&

gate gas field o Anadarko.

Simce late 1992, River Gas Corporas
Hon of Utah has maimtained a steadi-
ly growing coalbed-gas development
program in the Cretaceous Ferron
Sandstone coals to the west and
south of Price. The program began
with the drilling and completion of
five wells in late 1992, During 1993,
the newly designated Drunkards
Wash gas field was gradually ex-
panded by 28 additional wells (total
33). These 33 wells, brought into pro-
duction at varving times, produced
856,600 Mcf of gas and 1,608,703 bbl
of water during 1993. Their monthly
gas production in December of 1993
was 155,945 Mef. River Gas complet-
ed two wells putside of the Drunk-
ards Wash unit in January 1994, but
neither was brought into production.
Continued dewatering of the 33 pro-
ducing wells in the Drunkards Wash
field increased monthly gas produc-
ton for April 1994 fo 328 437 Mcf,
and gas production has remained
consistently above 300,000 Mcf per
month through September 1994,

Development drilling by River Gas in
the southern part of the Drunkards
Wash field began in July 1994 and,
through Movember, two rigs had
completed 34 new wells. S5ix more
wells are planned with a 16(-acre
well spacing. In addition, River Gas
also became the operator in May

194 of three wells previously drilled
by Texaco in the Drunkards Wash
area: Finnacle Peak Unit 2, E.G. Telo-
nis #1, and Government-W_a. Drew
&2, all located in T. 14 5., K. 9 E.
Thus, by the end of 1994 River Gas
ahould have a total of 85 wells in the
Drunkards Wash field. Two new drill
sites were announced in September
on state and private lands, but were
o drilled in 1994,

River Gas has conbtinued expanding
its hease holdings along the Ferron
Sandstone coal trend. At the Novem-
ber 1993 BLM lease sale, it had the
winning bid for three new federal
tracts in Emery Countv. These tracts
cover roughly 6,638 acres in parts of
T. 16 5., B. B and 9 E. Biver Gas also
purchased leases for approximately
10,0389 more acres of state and federal
land during sales in early 1994, This
new acreage s scattered over parts of
six bownships in southwestern Car-
bon County and northwestern Emery
County, and lies west and south of
the currently producing Drunkards
Wash field.

August 1994 marked an announce-
ment by the BLM that an EIS cover-
ing a 10-township anea is being pre-
pared to address the impacts of River
Gas” plan to drill as many as 1,000
new coalbed-gas wells near Price,
According to the announcement,
River Gas might drill 100 new wells
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in 1995 plus 100 new wells each vear
for the following nine vears. River
Gas” drilling to date has been con-
fined to state and private lands, and
completion of the EIS is required to
permit drilling to extend onto adja-
cent federal lands,

Texaco Exploration and Production,
Imc., an early wildcat driller in the
Price area, and more recently a part-
ner with Biver Gas on the Drunkards
Wash ficld development, has re-
newed its individual exploration ef-
forts to test coalbed gas reservoirs of
the Ferronm Sandstone. In late 1994,
Texaco staked three wells to test Fer-
ron coals in western Emery County,
Th first well, the 10-1 M. Lemmon,
i5 about 15 miles southwest of the
River Gas,/ Texaco Drunkards Wash
project, and about bwo miles west of
Huntington, Utah. The second well,
thz 26-2 Federal, lies about nine miles
farther southwest, about two miles
west of Castle Dale, Utah. Drilling on
this well was completed during late
Movember 1994, The third well, the
21-3 Federal, is staked about three
miles due north of the fown of Fer-
ran, Utah,

Summary

PG&E Resources Company and
River Gas of Utah have developed
two new coalbed-gas fields in Utah
in the past Fow vears, Further devel-
opment activity at the Castlegate

NUMBER

MONTHAYR OF WELLS
09,/93 17
10 a3 19
11 /93 25
12/93 7
01 /%4 13
02/94 13
03794 1
04/94 13
05/94 33
/94 2
7 od 13
08 /94 13
(IR A 13

CASMcf) WATER(bbI}
E1.2 n1.3%
497,543 261,372

117,260 246,268
155,545 252, 1%
21202 256,774
207,579 213,082
251,654 I TEY
328437 32684
8166 25h 054
303,962 205778
35716 219,106
19,897 157,553
IS 42E 135,233

AVERAGE AVERAGE
DAYS/WELL CAS/WELL /DAY
a7 177 MCF
28 183 MICF
2 174 MCF
2 187 MCF
30 214 MCF
22 288 MCF
30 294 MCF
30 ax MCF
b a3 MCF
28 A¥ MCF
F 38 MCF
1 AX3 MCF
3 A3 MCF

.I'L'jlﬁ']fﬂ?.l Prixdeaction .‘\.v'rurr'r:rl‘w_fur the Drunkards Wieshe Field (dota from Mae Uitalr Dipision il_f O, Gas, wrd _l'l.-!r'lrl':l_:;l.
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field may resume with the recent
transfer of ownership to Anadarko
Petroleum. River Gas™ proposed level
of development at the Drunkards
Wash field alone would make Utah a
major coalbed-gas-producing state,
and may possibly make this gas field
one of the largest in the state. As-
suming that the 33-well momthly

T

el
]

5 —

[ ®

procuction rate of 330,000 Mot of gas
can be extrapolated upward for the
propased 1,000-well development
scenario, the results would be an es-
timated ulbimate monthly gas pro-
duction rate for the Dankards Wash
area of 10,000,000 Mcf, On an annual
basis this field could produce
120,000,000 Mcf, This compares with

._._I._.I..
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the total 1993 statewide production
of natural gas of 336,603, 380 Mcf.
Other promising areas farther south
along the Ferron Sandstone trend are
just starting to be explored by
Anadarko, EFG&E, and Texaco. Suc-
cessful exploration in these new
areas could lead to even greater Ukah
coalbed gas production. B
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Exploration Begins for Precambrian Oil in Utah

by Thomas C. Chidsey, Jr.

vey and the U5 Geological Sur-

vey presented results of a study
indlicating that mudstones and silt-
stomes of the Precambrian (late Pro-
teroeaich Chuar Group in the Grand
Canyvon, Arizona are potential petro-
leum source rocks. Geochemical
analyses showed that these rocks are
organic rich, probably containing as
much as 10% orgamic carbon, and are
within the oil-generating window.
Preliminary evaluations suggested
that the Chuar or equivalent units
underlie some areas of the Colorado
Plateaw in Utah, representing a sig
nificant hydrocarbon potential for
the region. Exploration targets in-
clude the basal Cambrian Tapeats
Sandstone and other lowaer Paleszone
reservoir rocks as well as Precambri-
an rocks, Four years later, the first
exploratory drilling based on this
work has begun with bwo wells
drilled and a third planned.

In 1990, the Utah Geological Sur-

On the Paria Plateau in southern

Kane Cﬂunt}r. Burnett Uil Company
drilled the 1-36 Kaibab well (51 /4
ME1 /4 section 36, T. 435, K. 3 W .l o
a dq-}'l-‘lh af 5,362 feet. The Precamibri-
an was penetrated at 4,780 feet after
which 585 feet of Chuar (7 sedimen-
tary rocks were drilled. The well was
plugged with no significant shows.,

O the Circle Cliffs uplift in Garfield
County, BHP Petroleum drilled the
1-28 Federal well (SW1,/45E1 /4 sec-
tion 28, T. 33 5., R. 7 E.) to a depth of
6,185 feet. The penetrated Precambri-
an section consisted of schist; no sed-
imentary rocks were encountered.
The well was plugged and aban-
donisd after testing flows of carbon
dioxide in the Paleozoic section.

In the kaiparowits basin in southern
Kane County, Rangeland Exploration
Company plans to re-enter the Union
il Company 1 Judd Haollow Umnit
well (5W1/4NW1 /4 section 19, T, 43
5. K. 2 E.). The [udd Hollow well
was drilled in 1966 to a depth of

7,341 feet in the Cambrian. Range-
land will degpen the original well to
9,350 feet, testing a significant part of
th Precambrian section. W

Ricrraett Oxl LConrpaeiy & 1-36 Kachalr well.
Phote comelesy Davdd Allig.

Coming Soon - Resistivities and Chemical Analyses
of Selected Oil Fields and Other Waters, Utah

by [. Wallace Gunynn

he Utah Geological Survey
(U35} is publishing a report on

the electrical resistivities and
chemical analvses of selected ol field
and other waters from throughout
the state. This report presents about
2300 analyses of subsurface water
samples from shallow water wells,
sprngs, and from ol and gas ex-
ploratory and development wells. [t
prowvides essential intormation to the
ol industry to be used during
drilling, testing, and evaluating oil
and gas wells. In addition, water re-
sistivities can be used in planning the

appropriate disposal of saline water
often co-produced with the oil.

The geologic age of the host aquifers
and reservoirs of these waters rATnE
from Devonian through Tertiary
Water samples from the shallow
wells and springs are from various
local, intermediate, and regional
ground-water flow systems, Samples
from ol and gas wells are from spe-
cific stratigraphic horizons or indi-
vidual geologic formations from
maost of the major oil and gas reser-
voirs and fields in Utah.

The chemical analvses in this report
contlain values for the woms MNa®',
ME- Ca*s 'L_|", oy '-_. H{ O, :, and in
many cases K™ and CO57, The total
dissolved solids are calculated as the
sum of the major ions, including K*'
and COy= Although water resistivity
[Rwl values can be determined from
certain types of geophysical logs,
atvpical drilling problems in Utah
make such data suspect. The Ew val-
ues in this report are the preferred,
direct measurerments from water
samples or are derived from the
chemical analyses. W
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n ecamination of Salt Lake

architecture reveals abiin-

dant use of white, silver,
grey, green, and gold quartzite flag-
stone and ashlar (brick-shaped stone
sel in horizontal layers) for building
Ve T TI:'I.!.‘ rL.l:l.' F!lC'I.:ll.Il‘\ |r.f A!:I'Il't'i.l'n.:l
F!-l,li|-:_|i|1j:l 1525 South Foodhill Drive)l
is an abttrachive example of the use of
quartzite flagstone veneer. Several
stone companies produce sizable
quantities of quartzite from the Raft
River and Grouse Creek Mountains
af morthwestern Utah, The stone
comes from the metamorphosed
Precambrian Elba Quartzite (a mica-
ceous quartzite} and the Cambrian
(21 Quartzite of Clarks Basin {a mica

by Bryce T. Tripp

[he quartzite commands a premium
price on the building stone market
due 1o the folloswing desirable char-
acteristics: (1) it splits inko large,
thiin shasis that are r|.'|.|l|.1'-e"|.1.- irnax-
pensive o ship and easy to install,
(2} it i= durable due ko its strength,
hardness, and impermeability, and
(3} it occurs in a range of colors with
varying degrees of micaceous sur-
face sheen and decorative iron stain-
ing

A few, small stone companies began
producing this stone in the mid-
1950s. The industry has since grown
winboy @& *\.l.:-}‘:l|'|ihli.|.'.!'|-e-d nationwide
business, A resUrgEEnce in imterest in
natural stone in buildings, an in-

Utah Quartzite Building Stone
Greatest Stone on Earth

skarts, and ageressive marketing by
sktone companies have increased the
production markedly in the last few
vears. Stone companies have also
begun promoting this thinly cleft
quartzite for formal architectural
s, Sa wing thas quiartzate into um-
form tiles allows it to compete in the
large markets for formal granite,
marble, and ceramic-tile flooring
and wall veneer.

Destails of the _!..l"t'l.:-|-:'|F;}' of the
|_|1_|.:|r|'.ri|:|_' di_"l_hﬁ!ﬂth and a 1.||_e-:|."ri]'rli-:1|:'|.
of the quartzite stone industry are
contained in the recently published
Utah Geological Survey Special
Study B4. This publication includes
calor EJ|11,|I|:1Hr.||a-'|'|.-. and 8 available

quartz schist)

crease in building construction

from the UGS for $5.00. B

Core Workshops

J1_1.r Cﬂnu'].ru M. Olsen

ive technical workshops were held at the UGS Sam-

ple Library last May and September to study five

Ferron Sandstone cores drilled in Emery County,
LUtah by BF Exploration [Alaska), Inc. The Ferron’s depo-
gibional environment is .|||.||-.lp_-:l|.:-1. s the lonwer part {zone
11 of Alaska’e Ivighak Formation, the reservolr rock of
Prudhoe Bay, which contains approximately two billion
barrels of oil reserves at an approximate depth of 9,000
feet. However, the Ivishak has no suitable outcrops
which can be studied to understand this type of reservoir
rock, whereas the Ferron has excollent OUECPOP EXPOSLPe.
Similarities between the Ferron and Ivishak inclide
stratigraphy, facies distribution, and lithology. The
British Petroleum (BP) geologists studied the Ferron to
|:'|.1.'||.‘ p-lt'dil.'l inter-well distribution of rock t:l.'|.'l|.‘".- and
their |‘1»:|:r|:--.i|_1.- and ]H'rml.'.'ll'ri]:l!_l.' in the Prudhoe |:1l.'!|:'.-' and
ivther samilar felds

Thic 1954 L'.'I,I-Tk:i]‘n,!-l,‘.i was i third BIP has held at the
Sample Library and was atbended by 20 BP and Arco ge-
ologists under the direction of Gus Gustason and Buster
Brvandt.

British Petrolewm _.'-1'-.'-1_-.:J-'-' '\-'I'I.':I'_I.l e Ferronr Sarufstone cone ot a
r|'||.‘|.'|'.l|:; .'|'.l|'.!.-;||r-|'l mt the Libeh Geodorioa! Surey Samiple Librrry,

Four other Ferron workshops, alzo held in 1994, were at-
tended by: (1) 36 Mobil Oil Corporation geologists led by
Richard Mopiola; (2} five Texaco geologists led by Tom
Ryer of Aries Group, Inc.; {30 15 students from the Uni-
versity of Litah led by their instructor Marjerie A, Chan;
and (4) seven Brigham Young University (BYL) students
led by Dr. Thomas Morris, The BYL students alzo stud-
ied core from the Bluebell field in Uintah County,

Ward Abbott of Qecidental Uil and Gas Corporation ac-
companied seven geoscientists visiting from China who
wanted to see an American sample library. They viewed
a varety of different cores and discussed the various as-
pects of the Sample Library through an interpreter, B
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Global Quest

Join the information superhighwav.
A 12-minute video, “Global Cest:
The Internmet in the Classroom,”™
shows teachers how o use [nlernet
to help with classropm teaching, The
video 18 51500 plus shipping. For
maore information, contact MASA Bes
sources for Educators, Lorain County
Joint Vocational School, 15181 Route
58 South, Cherlin, Ohio 44074, (2160
TTA-1051, ext. 293 oF 204,

Seismo-Surfing the Internet

Those of vou teaching about earth-
quakes will be interested to know
that vou can now obtain Utah-specif-
ic information through Internet
thanks to free soffware called Mosaic

and the University of Ultah Seismo-
graph Stations, Mosaic allows easy
access o information such as: ques-
tions and answers about Utah-specif-
ic earthgquake concerns as well as
grm,-r._!'l L':Lrl:hqu.ﬂ'kw informmation: lists
of the time, location, and magnitude
af the 25 most recent sarthquakes in
the Utah region; maps of faulis in the
[ntermountain West and im four
Wasalch Front counties: and where
o call for more information about
earthquakes, faulting, and prepared-
ness im Utah. The Internet address, or
command to use, is:

hitpe S S www seis.utah.edu

Seismic-Sleuthing

Speaking of earthgquakes...... the Lkah
Ceological Survey is participating

with the University of Utah Sedsmo-
graph Stations (ULUSS), the Universi-
tv of Utah departments of Geogra-
phy and Geology / Geophysics, and
the Utah Division of Comprehensive
Emergency Management to develop
Litah-specific carthquake curriculs.
“Content specialists™ from these in-
stitutions will work with several
Utah teachers in designing materials
and training to meet the needs of
third, fifth, and eventually ninth-
grade teachers in implementing the
new state scienoe core curriculum,
Three third-grade teachers, three
fifth-grade teachers, and one ninth-
grade teacher will work with the
conbent r_-.|;‘:l|3f_“i.."|.|i5l;s- o Hhis winter-
spring, 1993, progect, We will keep
vou posted. W

Recent Publications of Interest

(Mot available from LGS)

Maps summarizing geohvdrologic
information in an area of salt-
water disposal, eastern Altamont-
Bluebell petroleum field, Uinta
Basin, Utah by G.W. Freethey, 1994,
LISGS WRI-G2-4043

Hydrogeology of the L.C. Holding
coal=lease tract and adjacent areas,
sputhwestern Utah, and potential
effects of coal mining, by GE.
C-:1r|]_1.-'. R.L. Seiler, and B.]. "_:'|I|:1|.E:I.
1993, LISGS WRI-91- 4111

Landslide deposits in the Growse
Creek 30 x 6lF Quadrangle, Litah,
Nevada, and Idaho, by E.B. Colton,
1994, LISGS OF-91-298

Tectonie trends of the sorthern E!l.h'l!
af the Paradox Basin, southeastern
Ltah and southwestern Colorado,

as derived from Landsat multispec-
tral scanner imaging and geophysi-
cal and geological mapping, by [.D.
Friedman, [.I). Case, and 5.L. Simp-
aon, 1904, USGS B-20000 Uncon-
trolled X-Band radar mosaie of the
western part of the Moab 1 x 2 de-
gree quadrangle, southeastern Utah
and southwestern Colorado, by LI,
Friedman and [.5. Heller, 1994,
LUSGS B-2-0000

Dodomite and siliciclastic dikes and
gills in marginal-marine Cretaceous
coals of central Utah, by LK.
Hardie, 1994, USGS B- 2087 A

Ceohvdrology and water chemistry
of abandoned uranmem mines amd
radiochemistry of spodl-material
leachate, Monument Valley and
Cameron areas, Arizona amd Utah,

by S.A, Longsworth, 1993, USCS
WERI-93-4226

Geological, geochemical, and geo-
phivsical studies for the Goshute
Feservation, Mevada and Ltah,
|_1|'|.~|:||.:l|.|.s-1'|'||n|:r..'|| Assessmient pro-
pect, by C.). Mutt and others, 1992,
USBIA Feport 922

Ol and gas resources of the U5,
Maval Ol Shale Beserves 1 and 3,
Colorado, and Reserve 2, Utah, by
T.D. Fouch and others, 1994, LISGS
OFRE-594-0426

Major-element, trace-element, and
volatile concentrations in silicate
miell inclusions of the tufl of Pine
Corovve, Wah Wah Mountaing, Ltah,
by LE. Lowenstern and others,
1004, LISCS OFR- 940242
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The Rockhounder

Topaz at Topaz Mountain, Juab County

By Christine M. Wilkerson

FHE BOCKHCLINIER 5 @ regilart)
appeRring coleimm i Suroey Motes. [n
arch issne, @ member of the Geolegic Ex-

tension Sevmice will highlight an inlerest-

g Litale rogk or mi iiad prrotide -

frrmurtion o udiere and Bote bo collect of

Geologic information: Topaz, Utah's
atate !:L'.’.".. | E | "\-I.'.'E'II."FI'\. BRI
stomie that ocours as viery hard . trans
parent crystals ina variety of colors,
The topaz crystals at Topaz Moun-
tain are naturally amber colored, but
become colorless after exposure to
sunlight. The crvstals formed within
cavities of the |'-:|'|_1.'|_.-' Mountain Bhy
olite, a volcanic rock which erupted
approximately six to seven million
vears ago (Tertiary Period) from vol-
canic vents along faulis in the area.

How to get there: From Nephi, Utah
travel 33 miles southwest on State
Highway 132 to Lynndyl. Turn south
on U.S. Highway & and drive for ap-
proximately 5 miles {if coming from
Delta, travel 11 miales north on LS.
Highway 6), Turn west on the Brush
Wellman road and travel 35 miles
until you reach the Topaz Mountain
sign. Turn north on the dirt road and
drive about 2 miles, then turn west
tovward TI"'|"\.I." Wountain. Much ol
Hhis A0 1% OGN A =eChom of o lio]
Irust Land (state land); please see
land owmnership and collecting rales

below.

Where to collect: Single colorless
borpran « r:n-l.s:h can be found in the
washies around 'I-.|'!1.'|.-' Slounkam
CUrvstals are usually less than an inch
long. Larger amber crystals or clus-
ters of topaz can be found by break-
ing open the white rhyolite to find

Cavikees,

LUseful maps: Litah hi!;lwa.'n!,'
map, Lynndyl and Fish
Springs 1:100,000-scale topo-
graphic maps, Topaz Moun-
tain East 7.5-minute topo-
graphic map, and the Bu-
rean of Land "-1.;||1._|4;|'n|1,'-|11
(BLMF Kecreation and Ve
hicle Guide to the House
Range Resource Area map.
Topographic maps can be ob-
tained from the Utsh Geolog
cal Survey, 2363 South Foothill
Dirive, Salt Lake City, (800 § 467-
(401, BLM maps are available from
the BLM Utah Oiffice at 324 South
State, Salt Lake City, (B01) 539-400r

Land ownership: BLM public lands,
School Trost Land (skate land) on
section 16 of Township (1.0 13 5,
Range (K.} 11 W_, and private gem-
stome lease located in the northwesl
1 /4 of the northwest 154

(AW AR A of section 16, T, 13
SLE 11T W

Precautions, miscellaneous: A tour
wheel-drive vehicle is recommended
but not |:'|.'.|||i|l.'L! for the last few
mubles of the R TTIEY. Do el colliecd
on marked claims, Hrm_!'I a rock ham-
meeT and protective evewear Ir Wi
intend to break pieces of rock. A hat
and waler are recommended. Walch
for rattlesnakes. Please ¢ arry oul

your trash, Have fun |-.'\-||4'-.'r1'.'.i_'|!

BLM collecting rules; The casual
reckhound or collector may take
small amounts of petrified wood, fos-
sils, gemstones, and rocks from unre-
siricted federal lands in Ulah without
chtaining a special permit if collec-
tion 1& for personal, non-commercial
purposes, Collection in large quanti

Topz crystals from Hee Topaez Moworhain
Thiese cryshnls ooy i lerghl bad ane

each lesx | it My

ties or for commiercial PUrpases re
quires a permit, lease, or license fFrom
the BLA.

School Trust Land collecting rules:
State-owned properties are managed
|_'1.' I|'||_'~ I'-\,_"rlln'-| ._1|1;:| ||1=~.||r|.:|r1|'-|1._|| Truast
Lands Administration and a rock
hounding permit is required to col-
lect on these lands, The annual per-
mil cosls §5.00 for individuals or a
|.\:|:|'||.|:|.'. and $2HL for an associa-
brom/ orgamzabion, With the '|l|.':':|:'.||,
rockhounds may collect up to 25
I."'II'LII'Il.i:H '|.'!|'I.I:‘-'- e piece per persan
per day, up o a maximum of 250
pounds per yvear. Commercial collec-
bors must apply to the Trust Lands
Admimistration for mimeral leases, To
obtain a rockhounding permit, please
contact Teresa Wilhelmsen, School
and Institutional Trust Lands Ad-
ministration, 355 West Morth Tem-
ple, 3 Triad Center, Suite 400, Salt
Lake City, (8011 535-55045. B
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W often receive questions about
LUTAH'S STATE SYMBOLS, espe-
cially those that concern the state min-
eral teopper), rock (coal), and gem
{topaz). Most of these inquiries are
from people who live outside the state
and are planning Utah rock- and min-
eral-collecting vacations.

Minerals are naturally ocourring imor-
ganic elements or compounds that
have an ordered internal structune
and characteristic chemical composi-
tion, crvstal form, and physical prop-
erties. For example, quartz is a miner-
al as is copper. Minerals combine to
form roscks like granite, basalt, and
sandstone. Kocks can also be com-
posed of solid organic matter, coal is
an example, Gems are especially fine
"gem quality™) mineral specimens
that have few flaws in their internal
structure and exhibit superior color.
Typically these high-quality minerals
are cut and wsed in jewelry,

Utah's stale mineral, copper, is versa-
tile and widely used mainly for its
conductive properties (heat and elec-
tricity}. It is used in electronics,
plumbing, transportation, and in al-
|r,1}'~_:. {a mixture of two or more met-
alsh, Most of the copper mined in
Ltah comes from Kennecott's Bing-
ham Canvon mine in the Chquirth
Mountains on the west side of the Salt
Lake Valley. The Bingham Canvon
mine is the world's largest open-pit
copper ming, rnr,'il.:»:l,ll‘il'lg (1.5 miles
1,"1,1."," and 2.5 miles wade. For perspec-
tive, the world's tallest building, the
Sears Tower, 15 1,454 feel tall and
would reach only halfway up the side
of the pit. The mine has produced 12
million tons of copper since open-pit
operations began in 1906, This pro-
duction figure is eight bimes the total
mastallic mimeral :.-'iq*]l] froan the Com-
stock Lode, Klondike, and California
gold rushes combined. The Bingham
Canyon mine is an important contrib-
utor to Utah's economy,

Coal, Utah's state rock, originates as
plant matter that accumulates inowet-
lands and bogs. Coal begins to form
when anaerobic bacteria break down
plant material and convert it to peat
through the removal of oxvgen and
hyvedrogen. The peat is then buried by
sediment and more plant material,
raising the temperature and pressure
of the peat. As the peat compresses,
water and methane gas are forced out,
leaving an increasing proportion of
carbon, With increasing heat and
pressure the peat is converted succes-
sively inko lignite, subbituminows
coal, Btuminous coal, and anthracite.
Most of the coal mined in Utah is bi-
Luminous.

Coal is used during the coking
process in steel production, and is
burned in power plants to produce
heat and electricity. Ower one=half of
the electricity used in Utah is generat-
wd by coal-burming facilities. Caal is
found in 17 of Utah's 29 counties, but
coal mining is primarily concentrated
in Emery and Carbon Counties, Coal
production in Utah during 1994 i=s es-
timated at 24 million tons,

Topaz, Utah's slale gem, occurs in
cavities in the rhyolites of the Thomas
Range of western Utah, and is found in
a variety of colors (for example, pink,
vicdet, vellow, green, blue) or mav be
codorless. Due to ils dura.bilit}r and
beauty, topaz is used primarily in jew-
elry. For information on where to col-
lect topaz in Utah, refer to “The Rock-
hounder, Topaz at Topaz Mountain®
article im this issue,

Oither state symbols include:

» FOSSIL: The Allosmirus, a species of
carnivorous dinosaur, roamed the
Utah region about 160 million vears
ago. More Allosanrus specimens
have been found in Utal's quarries
than any other dinosaur. On aver-
age, the Allosaurus weighed four
tons, slood 17 feet high on two legs,

SURVEY MOTES

and measured 35 feet long.

* TREE: The blue spruce (Pleea picn-
genis) is a variety of evergreen tree
capable of withstanding tempera-
ture extremes found in the Wasatch
Fange and Uinta Mountains at ele-
vations Fromy G000 b 11,000 feet. In
Utah it is used as an ormamental
e,

= GRASS: Indian ricegrass (Cvyzopsis
hymenoides Ricker) isa native perens
nial bunchgrass used as a food sta-
ple by the indigenous peoples of
Ltah, Indian ricegrass seed can be
ground into meal or Bour and made
into bread.

® AMINAL: 'R,-l;u;k}' Mountain elk
(Cerrus camadensis) are related to
deer and moose and live in most of
the mountain ranges of Utah. Ma-
ture bulls can weigh up to 700

pounds,

s FLOWER: The sego lily (Calochorfis
mittallii} grows 6 to 8 inches high
and is found in the grasslands of
the Basin and Range Province. Dur-
ing their first winter in Utah, the pi-
pneers supplemented their diet with
sepo hilv corms because food was
SCATCE.

BIRD: The California gull {Laris
cilifornius Lawrence) saved the
crops of the early pioneers from
crickets in 1848 and 1849, 1t niests in
large colonics on the islands and
dikes in the Great Salt Lake and
Lltah Lake, and can be seen along
Llkah's waterways,

# FIsH: Eainbhow kroaat (Salem ll.:'r!r'l"d'-
el Richardson) are Utah's most
popular sport fish. They live in
cold-water lakes and streams.

+ [NSECT: In Utah, the honey bee

(Apis seelliferal is considered the
syrmbol of industry.

For more information on Utah's state
symbaols contact the Utah Travel
Coundcil at (301) 538-1030, B
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o Dhirecor™s Persgwolioe corf et
demonstrate technical and economic
success, this technigque could be applied
to more than 75 similar fields in the

area leading to the recovery of up o
20 millson additional barrels of oil

The UGS alsa has been m1rki11g with
Summnit County officials to interest the
petroleum industry in faking a new
ook at opportunities in the “thrust
belt™ centered in the county. A few
years ago the UGS wdentified and pro-
mioted oil and gas reservioirs in some of
the thrust Belt fields az excellent candi-
dates for horizontal drilling technigques

Cartlaprmal
.. omndired frong prge 3
dle Bocky Mountains provinees have
heat-flony values near the worldwide
average.

Lecations and general information
on selected geothermal areas in Utah
are showwn on the map and listed
below. In central and western Utah,
mast geothermal systems are located
in valleys near the margins of moun-
tain blocks, and are thought to be
controlled by active basin-and-range
faults. Other geothermal systems
occur in hvdrologic discharge zones
at the bottoms of valleys, and a few
thermal areas are located in moun-
tainows regions.

KEnown high-temperature systems,
with reservoir temperatures above
150°C {302°F), are the Roosevelt Hot
Springs and Cove Fort - Sulphurdale
KGRAs, Based on geological aned
geochemical evidence, four other
areas in Utah have been suggested as
possible high- temperature geother-
mal systems. These include Thermo
Hot Springs, loseph Hot Springs, the
Mewcastle area, and the Monroe-Red
Hill area. Ten other areas could be
classificd as moderate-temperature
geothermal systems with reservoir
temperatures between 90°C and
150°C (194 °F and 302 °F). High-tem-
perature systems are generally con-
sidersd capable of producing eco-
nomical electric power, Moderate-
temperature systems are often used
for space-heating of buildings and
greenhouses, in industrial processes,

whereby the drill bit is gradually de-
fhavtad |.‘|.IJ:|"||‘|B dr.ill'ing o Followr iil-rich
geologic lavers, In the past year, Union
Pacific Resources drilled three very suc-
cessful horizontal wells in the Mineview
Fiedd, for drain undeveloped horizons,

The results of these and other projects
are continually being shared with the
petroleum industry through technical
presentations at sclentific and prodes-
sional meetings nationwide. In addi-
Hom, the UGS is ”m:lrhll:i.ns" Litah o=
portunities through exhibits at trade
and technical mestings. Does it work?
Well, for the past three vears we have

and sometimes for binary electric-
power generation. Low-temperature
systems, with temperatures less than
90°C {194 °F), are also used for space-
heating (ncluding geothermal heat-
pumps) and in agricultural applica-
tioms,

Data Sources

The data used in this project were
derived from the more than 40 geot-
hermal-related projects in Litah that
DOE, the USGS, the Mational Scence
Foundation, and the UGS cither
funded or co-funded over the past 20
years. Many reports from these pro-
jects included geochemical and other
data om wells and springs. Basic data
on geothermal wabers in Utah are in-
cluded in these reports as well as in
journal papers, water-resource data-
bases, and so forth, An additional
source of information was the U5
G55 on-line water-information sys-
tem known as the National Water
Data Storage and Retrieval System,
or WATSTORE. It is composed of
various files and databases contain-
ing continually updated records on
momitored wells and springs in the
Lnited States.

Database Format and Contents

A database format comprising three
general divisions (location informa-
tiom, descriptive information, and
water chemistryl was developed
using commercial databasze-manage-
ment software. Data from published
sources on wells and springs were
entered manually and were checked

against the original data for accura-
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tracked industry activity in Utah. In
149975 we saw M new companies start
operating in Utah that were not here in
1992, This includes exploration pro-
SEAMS, |.1I‘|.'||l|'||§ wialls, and opening Utah
offices. In 1994 another 20 companies
began working in Utah. [n a recent "0l
Reporter” magazine article on activity
nationwide, Utah was singled out for its
aggressive campalgn to attract new in-
terest and investment o the state,

The LGS rode in brving e burn around
the oil industry is unkque among all the
states, but it's a mission we think
worthwhile and achievable. W

cy. Sorting routines were used to
help identify and eliminate duplicate
records. After manual entry of 380
records, all of the data were exported
to a spreadsheet program for ease of
editing and for combining with 1,100
digital WATSTORE records provided
by the LISGS Water Resources Dhvie
sion, After eliminating duplicate and
ambiguous records, the finished
database consists of 964 records for
792 well and spring locations with
temperatures of 20°C (68 F) or more,
The database is available in both
hard-copy and digital formats,

Distribution of Geothermal Sources

Because of the large number of
records that needed to be presented,
two resource maps were compiled.
Flate one of UGS Crpen- File Beport
311 05 a 1:750,000-scale map of the
state showing the locations of all
records and the map numbers for
those records with temperatures of
25°C (77°F) or more. Plate 2 shows
the loecations and map numbers for
those records with temperatures be-
tween 20°C and 25°C (68 F and 77°FL
The distribution of geothermal
sources plotted from the new data-
base is similar to that of the 1980 re-
source map. The majority of thermal
wells and springs are located along
the eastern margin of the Basin and
Range Province or within the Transi-
tion £one. Thermal systems in the
lower temperature ramges are much
mere abundant than those in the
higher temperature ranges, [ ]
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New Publications of the UGS

Low-temperature geothermal water in Utah: a compila-
tion of data for thermal wells and springs through
1993, by B.E, Blackett, 74 p., 2 pl., L730,000, July 1994
1 disk in Quattro Pro 4.0 for PC, 8/19%4

OFR- 3110F .. - 300
P-24 L Lqueiacmm-puh:niml map for a ]Jaﬂ of Davis
County, Utah, by J.L. Jarva 1 p, 8/% ... FREE
IP1-25 Ligpuefaction-potential map for a part of Salt Lake
Co,, Utah, by L. Jarva, 1 p., 5/9% e, FREE
I"-27 Liquefaction-potential map for a part of Weber
County, Utah, by J.L. Jarva, 1 p., 8/94 ... FREE

PI-28 Liquefaction-potential map for a part of Utah
County, Utah, by L, Jarva, 1 p., 8/9% ..........c..... FREE

Interim geologic map of the Wales quadrangle, Sanpete
County, Utah by T.F. Lawton and M.I". Weiss, 94 p., 2
pli 1:24,000, Nov B4 OFE-312 s $10h20

A geologic tour through Wasatch Mountain State Park,
by J.B. Willis and G.C. Willis, 66 p - F!-p '.F-,p color in-
qirt, Decembser 19949 MP-953-6 . 8745

Earthquake ground shaking in Ll;ahr 113.' G.E. Chnstl.'n-
s0m, 4 P Mov 199 PI-29 ....ccneoooommns FREE

Ceologic map of the Lucin MW gquadrangle. Box Elder
County, Utah, by DM, Miller and C.G. Owiatt, 14 p., 2
gl 1:24,000, 1994, Map 158 e 3000

Geologic map of the Pilot Peak quadrangle, Box Elder
County, Utah, and Elko County, Mevada, by DM,
Miller and A.P. Lush, 25 p., 2 pl 1:24:000, 1994, I".-'Iap

Cuaternary hu'.-lnhu' map of the Old River Bed and
Wi II'||1',- Millard, _Iu ab, and Tooele Counties, Utak, |:‘.|',-
C.G, Dwiatt, Dorothy Sack, and T). Felger, 24 p., 1 pl.,
162,500, 1994, Map 161 v SO0

Geologic map of the McComnick quadrangle, Millard
County, Utah, by F.D. Davis, 13 p., 2 pl 1:24,000, 1944,
Map 165 oo . 8600

CHl and gas dl‘|||||'|:., in 'L Eah, 1950, by Tl.f Chidsey Jr.,
C.D, Morgan, and M.D, Laine, 30 p,, 1994, C-86 ., 5500

Interim geologic map of the Fisher Towers quadrangle,
Grand County, Utah by H.H. Doelling, 81 p., 3 pl,

1: 24000, Jan 95, OFR-313 . 511000

The resinite resources of selected coal seams of the Book
CHE and Wasatch Plabteau coal fields of cengral Utah,

by D.E. Tabet, B.I. Hucka, and 5.M. Sommer, 19 p., Jan
-0 e R — $2.50

Coal in the Straight Cliffe Formation of the southern
Kaiparowits Plateau region, Kane County, Utah, by
R.E. Blackett, 13 p., + 15 p. appendix + 1 pl. 1:162,000,
2795 OFR- 314 s S4.00

Geolegical control of springs and seeps in the Farming-
ton Canyon Complex, Davis L'r.nunlg,.' Utah, by E.K.
Skelton, 98 p., 2/95 CR-95-1 ........ .. 38,00

Watershed characteristios i.l.:-n’rrll'lut:mg o l:hl. 1‘3'53-34 de-
bris flows in the Wasatch BEange, Davis County, Utah,
by W.K. Coleman, 164 p., 2/95 CE-95-2 ... B1L50

A probabilistic investigation of slope stability in the
Wasatch Range, Davis County, Utak, h_l,.qu Eblen, 98
p-. 2795 CR-95-3 e 3800

Bedrock structure, llthu]w.,v ;l:n-:] gmunl:l waber: |11ﬂu
ences on slope failure initiation in Davis County, Utah,
by S.M. Ala, 236 p., 2/95 CE954 .. $19.00

Sedsmosaurous the earth shaker, DD Gillette, 1994, 205
P-s Columbia [_Jl'l:i\'l.*rsi.l:}- Prows CLIP-1 oo %3095
A wren, very personal depiclion of Hhe discovery, scientific ok,
auid methois of wecorering Seismosirps allorum.  Full descrip-
Hars are given af its babibs, enirormend, and gastraliths, Witk 72
calow ifliestrations and plalograpies,

Interim geologic map of the Brigham City 7.5-minute
quadrangle, Box Elder and Cache Counties, Utah, by
M.E. Jensen ﬂ:nu:lj K. King, 10 ]:r 1:24,000. 2795
OFRE-315. e ..S11.00

Ceologic map of the E-I:-erhng quad:ranglc ‘:anpete Coun-
ty, Lltah, bg.f M., Weiss, Ehp . pl 124,000, 1994
M-159 ... . - T

Ceologic map u-'f tha C'uyutu [{n-ulls l.lu:ld mng,]u Millard
County, Utah, I::-}' Duruth:.-' Sack, 18 ]:l- 2 pl., 1:24,000,
1994 M-162.. 7 36,00

Geologic map of Swasey Peak NW quadmngle Millard
County, Utah, by rhumth_',.' Sack, IE:-p 2 pl 1:24,000,
1994 M-163.. 36,00

Geologic map u-f thu. ':,ﬂpm l‘m‘s- qundmnglt, Mlllard
County, Utah, by E.B. Micheals and L.F. Hintze 25 p., 2
Pl IE—'HH'H'I 1993 BA-164 o R0

Geologic map of the Frnyhmk Hills Qumiranp,]u, Tooele
County, Utah, by H.H. Doelling, B.], Solvmon, and S.F.
Davies, 22 p., 2 pl., 1:24,000, 1995 M-166 ... 56.00
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Survey News

For the past vear, Michael Laine has
n 1-1.'|_|:rk'i|1!_r. with the BEoonomac Pros-
eram on the Ferron Sandstone Project
famded by the US, Department of En-
ergy. He received his BS. and M5
froom Morthwestern Uiniversity in
Fvanston, Whinoms. Michael has worked
as a petrolewm geologist in Utah and
Louisiana and as a consultant for the
Uintah and Ouray Indian Tribes. In
addition, he was with the Division of
Oil, Gas and Mining for five vears and
worked previously at the UGS in 1986-
BY. Mike is mow rejoining hiz family in
California.

Sharon Wakefield has been namsd
Software Specialist for the UGS DP
group, replacing Vajdieh Marxen.

Lynda Lambert has accepted the posi-
tiom of secretary in the Administration
Froup after |'l|.-i:|||!..'I the recephionist tor
six months,

The Bookstore Manager position was
accepted by Victoria Whitaker who is
a graduate from the Liniversity of Litah
with a degree in geography. She
brings with her experience in advertis-
ing and retail management.

LGS Deputy Dhirector William Lund
weas selected as the Cutstanding Public
Employvee from his legislative district

by the Utah House of Representatives.

Carol Wittenbach | who has been with
the UGS for 5 years, has lefl to take a
new position with the Utah State Cor-
rectiomns,

LGS to Open Cedar City Office

The Utah Legislature approved funding
by open a one-person office in Cedar
City, in southwestern Litah's Iron Coun-
by, starting in fizcal year 1996, This will
be the first satellite or regional office of
thi= LGS The meed for the office is a re-
sult of increasing UGS activity in south-
western Ltah in tandem with the arca’s
rapidly growing population. A search is
underway for adequate office space
The -un'l].'-|'|..1.=\.u- of the Cedar Cily office
will initially be on engineering geclogy,
ervironmental, and :,;nmm!-wuh-:r prir-
ecls.

Palesntelogical Certification

Program Created

At the reqquest ot the Ltah Friends of
Paleontology (UFOP), the Utah Legisla-
ture created and funded the Paleonto-
logical Certification Act which takes of-
ftect July 1, 1995, Linder this law, the
UGS will administer a program bo train
valunteeTs in proper excavation and re-
covery of paleontological resources,
State funding will e used to create the

training program with certification fiees
being used to make the program ongo-
ing. UFDF is a non-profit volunteer or-
ganization with more than 200 mem-
bers in five chapters statewide.

UFOP members often volunteer to help
in preserving pall_h:ml:ljl.-ljgi.f;ll fimd= un-
covered during development projects.
The availability of a well-trained, effi-
cient cadre of volunteers will help re-
duce downtimee for developers, thus
making them more willing bo cooperate
in preserving valuable paleontological
resources. The volunteers also provide
no-cosl assistance bo local and stale gov-
crnamient agencics

Paleontalogy Transfer Approved

Screntific staff of the Anhiquities Secton
of the Division of State History will offi-
cially become part of the UGS on July 1,
1995, under a law approved by the
Utah Legislature. At that time D,
Dravvad Madaen, I.'I.II.'I't'I'Il]:n' State Archeol-
ogist, will become Manager of the Male-
o ml:«;!;:,- and |’¢'|!I_‘|::¢"|'IIA]IIF:I.' GecHon at
the UGS, Dr. David Gillette will bring
his title of State Pabrontologist fo the
UGS, reporting to Dr. Mad=en. Addi-
tional staff transterred inchade Martha
Hayden, Bill Shaver, and Jeff Hunt. B



Field work on the Ferron Project
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With funding from the U5, Department of Energy, the
UGS leads a multidiciplinary team of researchers who
are developing a 3-D pil-reservoir model from the
Forron Sandstone Heterogenic, urvial-cliol b
reserviodrs like the Ferron typically contain the langest
domestic oil reserves and the largest quantity of
unrecovered oil in developed reservoirs. The excellent
DR r'-.lE'lh of the Ferron Sandstone Member of the Mancos
Shale make the Coal cliffs in east-central Utah a world-
class area to study reservoir characteristics, Two years
of research remain on this three-vear project, so look
torward to future Survey Motes issues for summarized
results.

Cover pholo: East view - UGS geologist Tom Chidsey
stamds alop the Ferron Mo, 2 Sandstone. The various

i L TATIE= AN ||II"\-| II“ WL IIII\.'|1"\-IIrI.'|.;. .IIII\.I I.!I."'\-!. rIIll.'LI. iII
detail to determine depositional environment and lateral
and vertical changes in reservoir characteristics, "hoto
by Michael D. Laine.

Left photo: West view - Ferron Project team members
Eevin Arringlon (left) and Doug Folkerson, both rock-
climbing experts, hang alongside the Ferron MNo. 1
Sandstone, Using a gamma-ray spectromaster, r'.".l':.'
measure natural gamma counts every & inches to
determine clay-mineral content and permit correlation
between outcrop traverses. Photo by Marianne
Armimgbon.
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